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<54)Title: FLUORINATED ORGANOSILICON COMPOUNDS AND PROCESS FOR THE PREPARATION THEREOF 



(57) Abstract 

Fluorinated organosilicon compounds of j^t j^B 

general formula (1), useful as water- and 

oil-repellent and other various industrial I ! I I 

materials required to exhibit stain resistance, - 

mold release properties or various other HOR^IO • [ SlO] a • [ SiO] b • SiR 2 OH (1) 

performances, or as raw materials thereof. In . . 

the general formula (1), A* is a specific 9 | 1 I 

organic group having a polyfluorohydrocarbon ^ 7 ^ 

group; R l and R J arc each independently a R R R R 

divalent organic group; R 3 to R 9 arc each 

independently a monovalent organic group; a is 

an integer of I or above; and b is an integer of 0 or above. 
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^7 *0>WHH4, • IS fate, iM • RX&tt« 

(CH 3 ) 3 SiO • [Si (AO (CH 3 )0], • [Si (CH 3 ) 2 0], • Si (CH 3 ) 3 • • it 1 5 
(^15^ xJ4l£l±(Z)a»[ % . yttO£Jl±<Ci»Wc-cai)t), A F liR F (CII 2 ) 2 
- (R'ii/-!-7;^o7/^;H) T*fcS 0 ) 

¥8- ] 0 9 2 6 0fl^«fci4 % toWJrtK t k-*<D3ziQ<DlrJ %m*\zW. 
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5ti y*$m*4m<t£toifi±.&toM&Zto1kWZ£\ t ^ z.k 

R 1 A ' R 6 R « 

II II 
HOR 1 S i O • [SiO]„. [SiO] „ ■ S i R 2 OH • ; • *t 1 

II I i 

R « R 6 R 7 R » 

A 1 —X ' — • • • ^2 

A 2 — X 2 -O-X 3 - • • • Jt3 

A 3 — X ' -O-X & - • • • 5£4 

^mSOf ^P>jg«nS 1 ffl^±Tfc«J Cfc7t*U ^2~4f, A 1 111 %<D 

X 2 , X 3 , X 4 fcj:l>*x fi H^H^ti*64lC2fii<7^^7KIR5Sr^i-. ) ;R 
1 , R 2 &Ztl?M&$HL2m<D^®g:ZmL ; R 3 ~R 9 li^ft^ft&StC 1 
ffi<P«g£«L ; alii W±£>g&T'& •? , b lt0U±<D&&ThZ o ) 
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t itZhZ'ti&tuz. o~ 7 <D^»^-f 0 ) 
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A 2 — X 2 -O-X 3 5£3 

A 3 -X' 1 -O-X 5 - • • -fK.4 
it2~4 4\ A' s A :) tt, m^ft&Si;: 1 ffljotf y 7^oj^fk**S^ 

<D7?mm*») / (#y y^amtMmm^n^-t^m-mmw^^mit 
a***©**^*) xioo (%) T^jauyi^tce o%EJUb-c*>s«># 

A'. A 3 it, 7yw^-DTyu^S^»4L<, T^^r^S 
C A F 9 - {fcfc'U CF 3 (CF 2 ) 3 (CF 3 ) 2 CFCF 2 - ( 

(cf 3 ) 3 c-, cf 3 cf 2 cf (cf, ) -^ommzteomzatt) » 

C 5 F,,- {fcfc'U CF 3 (CF 2 ) 4 (CF, ) 2 CF (CF, ) 

, (CF 3 ) 3 CCF 2 CF 3 (CF 2 ) , CF (CF 3 ) -3*>« 

Cfi F l3 - {fcfc'U CF 3 (CF 2 ) 2 C (CF 3 ) 2 -^©«ig«tt» 
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C l2 F 25 - % 
C i 6 ^ a a "~ ^ 

(cf. ( ) , cf (cf 2 ) t - (siiosfctti u±omm , 

HC, F 2l - (tteO£fcfil.W±cOg&) 

lite, ^rix^nroflligftttroStciffiS-t-^St^Sns. 
CF 3 (CF, ) , OCF (CF : , ) - % 

F [CF (CF 3 ) CF, O] u CF (CF, ) CF 2 CF, - (uttlft 

F [CF (CF 3 ) CF, O] , CF (CF 3 ) - ( r tt 1 »±©*W % 
F (CF 2 CF 2 CF 2 O) v CF 2 C„F 2 - (vttl^Sa) , 
F (CF, CF 2 O) w CF 2 CF 2 - (wtt 1 £Lk©Sft) . 

a*u ^mm^-rtKommvh^xiiX^K *&w\z&\,*x\t- (ch 2 ) „- 
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nf44~l 8©I», #£L<I46~1 2(D«fct) > X 1 l4±fE?£|gLfc' 

C. F Jn .,-X 1 - • • .^5 
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C, F, - (CH, ) , - % 

C, F, - (CH, ) « 

C f, F ,,— (CH 2 ) , — „ 

C s F „- (CM 2 ) a 

C, F l3 - (CH 2 ),,-,. 

C H F, 7 - (CH 2 ) , - N 

C„ F 17 - (CH, ) 3 

C H F 17 - (CH 2 ) 4 

C s F, s - (CH, ) , 

C 8 F, s - (CH, ) , - % 

C | O I 7 2 I ~ (CH 2 ) 2 - o 

<K ml4l~l 0©I^ #*L<l4l-5<Dg»T*>»K X 2 , X 3 14-til-?:* 

F[CF (CF 3 ) CF 2 0] ro CF (CF 3 ) -X 2 -0-X 3 -- - -^6 

F [CF (CF, ) CF 2 0] 2 CF (CFJ CH 2 O (CH,).,-,. 
F [CF (CF, ) CF, O] ( CF (CF,) CH, O (CH, ) s 
F (CF, CF, CF, O) 2 CF, CF, CH, O (CH, ) , - 0 

■K kttl~l 8(Om&. &2L< 144-1 2<D&&-ehQ s X< % X' a fi^ft 
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C, F 9 - (CH 2 ) 2 -O- (CH 2 ) 3 
C„ F ,.- (CM, ) , -O- (CH 2 ) a - % 
C,F„- (CH 2 ) 2 -O- (CH 2 ) , - % 
C H V 17 - (CH 2 ) 3 -O- (CH 2 ) :1 - 0 

±i£5tl*, a li 1 Jm_hC0»Tfc <0 , 5-5 00««#*L<» ftKtt 1 5- 
3 0»U\ bli0£A±O»»T?fc*J, 5-1 ()O0«L< ( !RrlCli2 
5~4 0##*U\, b*S0Tfo5»^tt, Stl T-S^il5^fe(0 (R fi ) (R 
r ) S i 0 2/2 miiL#1f&U.t\,^k&MMtZ>o a/btt7 y*M*lfJ:oT 

ilMHSixt*^ #*L<«i/o. 5-i/9-cfc<9, 4#JII11/1-1 

/3##*U\, 10S (a + b) ^ 7 OA^* L< , ftiZl*2 (a 

+ b) £4 OAW* U\ 

^L<I15X10 ; '~1 5X] 0 3 T"fc£ o 

•C^^tl?)^7-7^^1«^l'^b^ c PW7 5/^^fi(i 1 5-9 0 

l < > i^sKiii 5-70 mm%vbz> u 

»*L< ; bli0J^±<DMT*fc"9 x 2 0-6 0»iWiU^„ ) : 
H0(CH 2 ) 3 Si(CH 3 ) 2 0- {Si(CII 3 )[CH 2 CH 2 CH 2 (Cig ? CF,] 0]}„- 

• (Si(CH,) 2 0) h -Si(CH 3 ) z (CH 2 ) 3 0H ■ • • 5 
H0(CH 2 ) 3 Si(CH 3 ) 2 O- {Si (CH 3 ) [Cll 2 CH 2 (CF 2 ) 4 CF ; J 0]).- 

• ISi(CH 3 ) 2 0) b -Si(CH 3 ) 2 (ay, OH - • -iU6 

(ii) ^3T*^$tl55^tffiBJ ( a tt 1 £JLfc»S»-Cfc 0 , 1 0-50^511! 



WO 98/03574 



9 



PCT/JP97/02449 



t>W£L< ', bi*OSk±<D&&-?h<0 s 2 0-6 0<DS3»##£LVv ) : 
H0(CH 2 ) 3 Si(CII 3 ),O- {Si(CII 3 )[(CH 2 ) 3 0CH 2 CF (CF 3 ) (0CF 2 CFCF S ) , F]0}/- 

• {Si (Cll 3 ) 2 0}„ • Si (CH,) 2 (CH,),OH • • - Si 7 
HO(CH 2 ),Si (CH 3 ) 2 0 • ISi (CH 3 ) [(CH 2 ) 3 OCII 2 CF (CF 3 ) (OCF, CFCF 3 )< F]0). • 

• {Si(CH 3 ) 2 0}„- Si(CH 3 ) 2 (CII 2 ) 3 0H • • • ft 1 8 
HOW, Si (CH 3 ) 2 0 • {Si (CH,) [(CH 2 ) 3 OCH, (CF 2 ) 2 (OCF 2 CF 2 CF 2 ) 2 F]0). • 

• {Si (CH 3 ) 2 0} b • Si (CH 3 ) 2 (Cll 2 ) 3 Oil • • • ft J 9 

(iii) &.4X-n£tl?>mZ$tsM ( a li ] jei±W*ft"C*> *) 1 0-5 0«08ft# 
»*L<, bliOfiU:0>fift-C*>9 2 0-6 0 Ll\, ) : 

H0(CII 2 ) 3 Si (CH 3 ) 2 0 • {Si (CH 3 ) [(CH 2 ) 3 0(CH 2 ) 2 (CF 2 ) 3 CF ;t ] 0}„ • 

• {Si (Cll 3 ) 2 Oj b • Si (CH 3 ) 2 (CH 2 ) 3 OH • • ♦ ft 2 0 
110 (CH 2 ), Si (CH 3 ) 2 0 • {Si (CH 3 ) [(CH 2 ) 3 0(CHJ 2 (CF 2 ) 4 CF 3 ] 0}„ • 

• {Si (Cli,) 2 0),, • Si (CH 3 ) 2 (CH 2 ) 3 Oil • • • ft 2 ] 
H0(CH 2 ) 3 Si (CH 3 ) 2 0 • {Si (CH 3 ) [(CH 2 ) 3 0(CH 2 ) (CF 2 ), CF 3 ] 0}„ • 

• {Si (CH 3 ) 2 0}„ • Si (CH 3 ) 2 (CH 2 ) 3 OH • • • ft 2 2 

ho (ay, si (ch 3 ) 2 o • {si (cn 3 ) [(ay, o(ch 2 ) s (ay, cf 3 ] oj. • 

• {si (ay 2 o}„ • si (ay, (ay 3 oh • • • ft 2 3 
#«9!©£7y*W«^*fl:£*jH\ ±IBft2-4^ibii«HS^< ti> 

*?sw^±iEfti vmz tiz$7 ym^m* 4 mit-sm-i, 33 1> koto 20 
&$ttm*'{mt&mz. h ft9~i ivnztizG7ym*mQ<t&&<D*i>* 
->>;u-«> 3 >j t. fti 3T«$H5t7.>M«M ( &m 

iCtftTftl 4V$t£1XZ>mft*>a*-tyb t "bid, ftl 2 ©^ftOfiqSETJC 
2) T'fcSc 
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tts ^ 7 y %*mnt&m<o * <b mtfh z> i s ^ t ic 4 •? vx 

x\ x s &- (ch„) cr-c, qii3~i oroffircfcs. ) -cfcs 

R 3 H R° R 8 

II l|. 

HOR ' S i O - [S i O] . • [S i O] „ • • S i R* OH • • -^8 

II II 
R * R 5 R 7 r • 

A' -X' - (CH 2 ) ( CH 2 CH = CH 2 - • • 5£9 

A 2 -X* -O- (CHJ l CH ! CH = CH 2 ♦ • -Stl 0 

A 3 -X 4 -O- (CH 2 ) ,CH 2 CH = CH 2 • • • it 1 1 

£®><dh-s i U#&tttotsitzzk&-?ZZ> 0 ^9~i i (Dit^mi. -Hi** 

U\6\ R*fcffl^5KSII«>W»|cffiv^'»i|it, fi?ai4, 
*<0fcifc*g«0r< />*TfcJitfWjHtt<t< , S^i^o^IiSr l fi#%^ 
TS£» #*L<liO~o. \mm%£XTk1rz><Dfc£\,\ :©J;5i:llgWl: 
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U\ SJtfiStt. 7 0-1 0 0'CMiU\ RJC^PiBttffl 

Jfl«, **01tf>li3\ *II*WTfcoTfcKJfc;W§t? U35fc«\ 0. 5~5P$ffl# 
tllttIiJ:'>^< Lfc4i^r-tjffili#rfl-CSrt?asittTL»2>fc*0. 01-10 

U cli3ai«^L, 4##*U\, 
R 3 R 8 

I I 

H O R 1 S i O • S i R z OH • • • 5*C 1 2 

I I 

R 4 R 9 
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R 7 



*U 4 



£4fc® 1 ^/H^LT, 3 T'^£ tlZ>ik£®)& (a + b) /l 0- (a + b) 
/1 50 0^ffll^«4L<, mat (a + b) /40- (a + b) /7 
O^vMa, bJiitl K&tfSa, b ^C.tOfc&^l-) $rffl^6<0;Wf£ Lt* 0 

TA'* y«nti LT<i, 7KM-7- h y •? a x 7K^ky f-^A, ?mit^ vvj* 

»^ICJ:0S:1 4T-2E£ft3fc£t)£A0;i£i&fi£ICttLT 1 ~ 1 OOOOpp 
m^iU, 1 ~ I 0 0 p pmAW* U\, 

l^gli2 0-2 0 0W$l<, #l£tt4 0~] 5 0WtU\ * 
ft. 1^1(10. 5~1 OI$ffl##£U\ 



WO 98/03574 j g PCT/JP97/02449 

ftStt, JK*tt, i8i£H4, Htttt, m^ttt, iHf&te, »(fttt«rf**T?* 
•7 I^KJtt5M)5U')i«</^ifiJ»5. tfc«W©47?r/'j3- 

«jJ!io^2isi, ?s?asij, ^y-* • =^i>vK©aEtt, 
**^©E£tt % h-t-Ht&saj, ^fris-frM, toHMs mm±M. sit* 

mmm 1 ] 
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5£2 3-r-ea$*i5fl:£fc&i oo e AH/c c 

H0(CH 2 ) 3 Si (CH 3 ) 2 0 • [SilKOy 0], • [Si (CH 3 ) 2 0] M • Si (CII 3 ) 2 <CII 2 ),0ll 

• • • 5t2 3 

iWMrgOTCfcMLfc*, ITo-hHCF, (CF,), CH 2 CH = 
CII, ©2 6 0 g*«TLfc o SJ^Oitfti * tl:, rtfflO 1 0tS*«±## 

5 gmifit] Qffltlftl. ML, aW/i^^^Hlfc,. I RK«fc9 S i 
H0(Cig 3 Si (CH 3 ) 2 0 • |Si [ (CH 2 ) 3 (CF,) 7 CF :( ] (CH 3 )0} M • 

• rsi(cig 2 o] 30 . si(CH,),(ay,ou • • -^.2 a 

'H-NMR (CDC ] 3< TMS) 6 (ppm) :0.00 (s. CII,) , 0.40 
-0.92 (m, Si-CH 2 ) , ].6l (m, CH 2 CFj , l. 35-2. 40 (m. Si 
JCH^CH,) x 3.53 (u CHjOH) . 

19 F — NM R (CDC l 3l CFCI 3 ) 6 (ppm) : - 8 ].7 (CF,) % - 
115.1 (CF,CF 3 ) , -126.9 (CH 2 CF,) , -122.5- -124.1 (CF,) 
[HttM2] 

taMW%MA.-fc. l 0 0 c c CD 3 on 7 7* =14^ fc^Jc^g&U 
T*2 5T«$n5^*«r3. 26 6l Ta2 6T*$n5ft^4 0gA 

H0(CH 2 ) 3 Si (CH,) 2 0Si (CH 3 ) 2 (C1I 2 ) 3 0H •••^25 



-f S l l(CH 2 ) 2 (CF 2 ) 7 CF 3 ](CH 3 )0 i 



*C2 6 



$<b{Cdf^^^3 0g^AiXfcm, 50 t ClC#fitfc 6 M>7*tfp 
-/•^ NaHCO, 0. 4 gfcAftgiS&fcjkLfc. 
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H0(CH 2 ) 3 Si (CH 3 ) 2 0 • lSi[(CH 2 ) 2 (CF 2 ) 7 CF 3 ] (C1I 3 )0} M • 

• [Si (CII 3 ) 2 0] M • Si (CH 3 ) 2 (CH 2 ) 3 0H • • • 5t'2 7 
'H-NMR (CDC I 3 , TMS) 6 (ppm) :0.00 (s. CH 3 ) ,0.40 
~0.92 (m, Si-CH 2 ) , 1.61 (m x CH 2 CF 2 ) , 1.35-2.40 (S iCM, 
CH 2 ) , 3.53 (t % CH 2 OH) 0 

19 F-NMR (CDC 1 3 , CFC1 3 ) 6 (ppm) : -81. 7 (CF 3 ) % 
-115.1 (CJF, ) CF 3 ) v -126.9 (CH 8 CF,) , -122.5- -124.1 (CF 2 ) 
[HttM3] 

nifo&n <OCV 3 (CF 2 ) , CH 2 CH = CH s Oft0lC % F[CF (CF 3 ) C 
F 8 0],CF (CF,) Cll 2 OCH 2 CH = CH,<7>2 9 5 g $rlTU 8 

X'^ztizmmte** fr&nfco i Ricko s \ -HwM^rB^&fiti&u £ 

b N M R \Z «t «J Tit 2 8 $ 4x5 fltiTejfc 5 1 £ &*88 L/c c 

H0(CH 2 ), Si (CH 3 ) 2 0 • {Si (CH 3 ) [ (CH 2 ) 3 0CH 2 CF (CF 3 ) (0CF 2 CFCFj-FjO}^ • 

• isi (ch 3 ) 2 o} 30 • si (ciy 2 (ay, oh • • -^28 

»1»CF 3 (CF 2 ) 7 CH 2 CH = CH.,<DiX<0^. CF 3 (CF S ) 4 (C 
H 2 ) 2 OCH J CH = CH,O2 0 0 gfc«TU T5t2 9 X'mZtlZ'&Wte*^ 
frZ&tLo I R\^£Q S i -H<Dm<Dm*:*m&L. £ b\z. NM R Id «t 0 ~f&. 

no(CH 2 ) 3 si(CH 3 ) 2 o- {sKaytcay, o(ch 2 ) 2 (cf 2 ) 4 cfj o} 20 • 

• {Si (CH,) 2 0} 30 • Si (CH 3 ) 2 (CH 2 ) 3 OH • • • it 2 9 

tJ-^/f? y V- h6 0 n-7?vM** y U-F20g, *5<fctfCH 
2 = C (CH 3 ) COOCH 2 CH 2 CH 2 S i (OCH 3 ) 3 (O10g^->^6 
7gl£8»U -<^*/>f^/<-*#f->f KO. 5 ^TI-90-1 0 
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[Xttfll5] 

5fc#KiS£Lfc 0 ftl::^, h (PET) 

*iilwff$^5 0/imlC/jiSJ:5Jltt#L, 2 0 0tt*3 0»HlT > PE 

[it««ii i ] 

*3g^<^7 y*w«^-r*^«5i4 % M^ttfa^m^* A^ic^oi-S.- 
^<oh^nonmm^t^mttii 0¥ t^hmm{mmi-i>m^. mm 
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a * <P g 1 

R 3 A 1 R 6 R" 

II I I 

HOR ' S i O • [SiO] , • [S i O] b • S i R a OH • • • 5£l 

I I I I 

R 5 R 7 R 9 

A 1 — X 1 — • • • it 2 
A 2 -X 2 -O-X 3 - • • • 5£3 
A 3 -X ' -O-X 5 - • • • 5fc4 

#V7**vmt7m&*%L ; A 2 lix-T^tt«^^^^tfl ffitDtfV 

x 2 % x 3 , x 4 &£vx* \z%ti?ti%itL\z2m(o&kik*mm*m-ro ) ; r 

' . R 2 f4*fteft3A£lc:2iffi<Z>#$g£^L ; R 3 ~R 9 li-tft-Pftlfcafc 1 
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